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[Title of matter] Reasons for submission 
[Reasons for submission] 



Summary of the reasons for submission 
Patent Law, 29^^^ article, 2"^ section 



Object right 



Publications 



Claim 1 



A scanning optical 
system comprising: a 
light source for 
emitting a laser beam; a 
polygon mirror for 
causing the laser beam 
to scan in the main 
scanning direction by 
reflecting the laser 
beam from a reflection 
surface formed on the 
side thereof while 
rotating in a constant 
direction around the 
center axis thereof; and 
an imaging optical 
system for causing the 
laser beam, which is 
reflected while being 
scanned by the polygon 
mirror, to converge on 
an object to be scanned, 
wherein the incident 
direction of the laser 
beam to the reflection 
surface of the polygon 
mirror is set to be 
diagonal in the sub- 
scanning direction 
orthogonal to the main 
scanning direction; 
the optical axis of a 
lens composing the 



Claim 1 of Publication 1 
A scanning optical apparatus 
for causing a plurality of 
light beams irradiated from 
light source means having a 
plurality of light emitting 
means to be made incident 
into the polarization plane 
of polarizing means via 
optical means, guiding a 
plurality of light beams 
polarized by the 
corresponding polarizing 
means onto the surface to be 
scanned, via imaging means; 
and scanning the 
corresponding surface to be 
scanned, by means of a 
plurality of light beams; 
wherein =the following is 
omitted=. 

Claim 4 of the same 
Publication 
The scanning optical 
apparatus according to Claim 
1, wherein the optical means 
causes a plurality of light 
beams irradiated from the 
light source means to be made 
incident in a diagonal 
direction in the sub-scanning 
section to the polarization 






imaging optical system 
and having a lens 
surface for reflecting 
ghost light is made 
orthogonal to the 
reflection surfaces in 
the vicinity of the 
incident section of the 
laser beam to the 
corresponding reflective 
surfaces of the polygon 
mirror; and 
the corresponding lens 
surface is shaped so 
that laser beams 
reflected by the 
reflection surfaces of 
the polygon mirror are 
reflected, as the ghost 
light, outside of the 
reflection surfaces of 
the polygon mirror in 
the sub-scanning 
direction. 


surface of the polarizing 
means. 

Based on the value of the 

directional cosine in Table 2 
in Paragraph [0069] of the 
same publication, it is 
obvious that the optical axis 
is orthogonal to the 
reflection surface. 

A method for reflecting ghost 
light outside of the 
reflection surface of the 
polygon mirror has publicly 
been known by Publications 2 
and 3. 


The invention of Claim 1 is not patentable by the regulations of 
Japanese Patent Law, 29^^ article, 2^'"^ section because it is 
easily conceivable by one skilled in the same art based on a 
combination of the above-described publication 1 and a publicly 
known art. 





Object right 


Publications 


Claim 2 


The scanning optical 
system according to Claim 
1 wherein the lens is 
disposed closest to the 
polygon mirror in the 
imaging optical system, 
and, where it is assumed 
that the incidence angle 
of the laser beam to the 
respective reflection 


Based on the embodiment of 
Publication 1, the 
extracted values are: 
p = 0.1047198 
D=30.28 

Rl=1.00E+24, and 
R2=1.00E+24. 

When these are applied to 
the conditional expression 
(1) , H/2<6. 341831088 is 



•3 






surfaces of the polygon 
mirrors in the sub- 
scanning direction is p, 
the distance from the 
respective reflection 
surfaces of the polygon 
mirror to the lens is D, 
the thickness of the 
respective reflection 
surfaces of the polygon 
mirror in the sub-scanning 
direction is H, and the 
curvature radius of the 
first surface of the lens 
in the sub-scanning 
section is Rzl, the 
following expression (1) 
is satisfied. 
H/2< 1 2pD (D-Rzl ) /Rzl | ... ( 1 ) 


brought about. 
No description is found for 
the value of H. However, if 
it is considered based on 
Publication 4 that the 
value H is generally 3mm 
through 4mm, the 
conditional expression (1) 
of Claim 2 of the object 
ngnL is satisrieu* 


The invention of Claim 2 is not patentable by the regulations of 
Japanese Patent Law, 29^^ article, 2'''* section because it is 

easily conceivable by one skilled in the. same art based on a 
combination of the above-described publication 1 and a publicly 
known art. 





Object right 


Publications 


Claim 3 


The scanning optical 
system according to Claim 
1 wherein the lens is 
disposed closest to the 
polygon mirror in the 
imaging optical system, 
and, where it is assumed 
that the incidence angle 
of the laser beam to the 
respective reflection 
surfaces of the polygon 
mirrors in the sub- 
scanning direction is P, 
the distance from the 
respective reflection 


Based on the embodiment of 
Publication 1, the 
extracted values are: 
P = 0.1047198 
D= 30.28 
Rl= l.OOE+24, 
R2= l.OOE+24, 
N=1.619, and 
Lz= -3.03E+01 . 
When these are applied to 
the conditional expression 
(2) , H/2<6. 341831088 is 
brought about. 
No description is found for 
the value of H. However, if 






surfaces of the polygon 
mirror to the lens is D, 
the thickness of the 
respective reflection 
surfaces of the polygon 
mirror in the sub-scanning 
direction is H, and the 
curvature radii of the 
first surface and the 
second surface of the lens 
in the sub-scanning 
section are, respectively, 
Rzl and Rz2, the following 
expression (2) is 
satisfied . 

.H/2<|pD(D-Lz)/Lz|...{2) 
However, Lz = RzlRz2D/ 
(2NRZ1D-2 (N-l)RzlRz2) 


the value of H. However, if 
it is considered based on 
Publication 4 that the 
value H is generally 3min 
through 4min, the 
conditional expression (1) 
of Claim 2 of the object 
right is satisfied. 


The invention of Claim 3 is not patentable by the regulations of 
Japanese Patent Law, 29^^ article, 2"''^ section because it is 
easily conceivable by one skilled in the same art based on a 
combination of the above-described publication 1 and a publicly 
known art. 





Object right 


Publications 


Claim 4 


The scanning optical 
system according to any 
one of Claims 1 through 3, 
wherein the imaging 
optical system includes a 
scanning lens operating as 
the lens and an image 
surface curvature 
correcting lens disposed 
at the scanning object 
side from the scanning 
lens, wherein the scanning 
lens employs at least one 
anamorphic aspheric 
surface, and the image 
curvature correcting lens 


For the scanning lens 
employed in Publication 1, 
a lens having a cylindrical^ 
surface and a lens having a 
two-dimensional polynomial 
aspheric surface are 
disclosed. It is 
conceivable to one skilled 
in the same art that an 
aspheric shape, which is a 
publicly known technology, 
is combined with the above- 
described lens. 





• 


• 




employs at least one two- 
dimensional polynomial 
asnheric surface, 
respectively. 




The invention of Claim 4 is not patentable by the regulations of 
Japanese Patent Law, 29^^ article/ 2^""^ section because it is 
easily conceivable by one skilled in the same art based on a 
combination of the above-described publication 1 and a publicly 
known art. 





Object right 


Publications 


Claim 6 


The scanning optical 
system according to any 
one of Claims 1 through 5, 
wherein the sectional 
shape of the scanning lens 
in the sub-scanning 
surface is a symmetrical 
shape to the optical axis. 


The scanning lens used in 
FIG. 3 of the embodiment of 
Publication 1 is a 
cylindrical lens not having 
any curvature in the sub- 
scanning direction, and the 
sectional shape in the sub- 
scanning surface is 
symmetrical . 


The invention of Claim 6 is not patentable by the regulations of 
Japanese Patent Law, 29^^ article, 2'''^ section because it is 
easily conceivable by one skilled in the same art based on a 
combination of the above-described publication 1 and a publicly 
known art. 





Object right 


Publications 


Claim 7 


The scanning optical 
system according to any 
one of Claims 1 through 6, 
wherein a plurality of the 
laser beams are made 
diagonally incident into 
the respective reflection 
surfaces of the polygon 
mirror in the sub-scanning 
direction. 


Claim 4 of Publication 1 
describes 

[The scanning optical 
apparatus according to 
Claim 1, wherein the 
optical .means causes a 
plurality of light beams, 
which are emitted from the 
light source means, to be 
made incident into the 
polarization surface of the 
polarizing means in a 
diagonal direction in the 



sub-scanning section. 



The invention of Claim 7 is not patentable by the regulations of 
Japanese Patent Law, 29^^ article, 2'^'* section because it is 
easily conceivable by one skilled in the same, art based on a 
combination of the above-described publication 1 and a publicly 
known art. 





Object right 


Publications 


Claim 8 


The scanning optical 
system according to any 
one of Claims 1 through 7, 
wherein the imaging 
optical system includes a 
scanning lens operating as 
the lens and an image 
curvature correcting lens 
disposed at the scanning 
object side from the 
scanning lens, and a 
plurality of laser beams 
penetrate a common 
scanning lens and 
individual image curvature 
correcting lenses in order 
after being reflected by 
the respective reflection 
surfaces of the polygon 
mirror. 


Paragraph [0037] of 
Publication 1 describes 
[A two-stage toric lens 
according to the present 
embodiment is divided into 
two upper and lower toric 
lenses 4a and 4b in the 
sub-scanning direction as 
depicted in FIG. 3(B), and 
the above-described two 
diagonal incident light 
beams 2a and 2b are 
independently made incident 
into the corresponding 
toric lenses 4a and 4b, 
respectively and are 
disposed so that the 
spacing between light beams 
becomes 19.2mm on the 
emission surface. 
Therefore, in the present 
embodiment, optical path 
folding mirrors (separation 
mirrors) 6 and 8 described 
later can be installed 
without interference in the 
sub-scanning direction.] 


The invention of Claim 8 is not patentable by the regulations of 
Japanese Patent Law, 29^^ article, l"""^ section because it is 
easily conceivable by one skilled in the same art based on a 
combination of the above-described publication 1 and a publicly 
known art. 






Object right 


Publications 


Claim 9 


The scanning optical 
system according to any 
one of Claims 1 through 8, 
wherein a plurality of 
light beams are disposed 
symmetrically to the 
optical axis of the 
scanning lens. 


Claim 2 of Publication 1 
describes 

[A scanning optical 
apparatus according to 
Claim 1, wherein a 
plurality of light beams 
made incident into the 
polarization surface of the 
polarizing means are made 
incident at a roughly 
symmetrical angle to the 
optical axis of the optical 
means in the sub-scanning 
section, and at the same 
time, the generatrix shape 
of a plurality of rotation- 
asymmetrical lenses is 
mirror-symmetrical to the 
symmetrical axis. 


The invention of Claim 9 is not patentable by the regulations of 

Japanese Patent Law, 29^^ article, 2""^ section because it is 
easily conceivable by one skilled in the same art based on a 
combination of the above-described publication 1 and a publicly 
known art. 






Object right 


Publications 


Claim 10 


The scanning optical 
system according to any 
one of Claims 1 through 9, 
wherein the scanning lens 
is a plastic lens. 


Before application of the 
object right, it is already 
a publicly known technology 
that an optical system such 
as lenses is made of 
plastic, etc. 


The invention of Claim 10 is not patentable by the regulations of 
Japanese Patent Law, 29^*^ article, 2"^ section because it is 
easily conceivable by one skilled in the same art based on a 
combination of the above-described publication 1 and a publicly 
known art. 
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